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III. STATUS OF CLAIMS 

a ...4-2 2 a r e t era i_:o"i . Caoh or /Cains 20, 




IV. STATUS OF AMENDMENTS 

Amendments nave been riled on July 20, 2000, Teoember 11, 
2.000, and June 0, 200 1. All at these previously filed amendments 
have oeen entered. A fourth amendment is submitted v;ith this 
Appeal. Brief to place the application in a better condition far- 
appeal, but as of the date hereof, it has not been considered or 
en t e red . 

V. SUMMARY OF THE INVENTION 

The present invention is directed to a package structure for 
a semiconductor device that has radiation solder bumps and 
connection solder bumps on the back surface for surface mounting 
the semi conduct or device to a printed circuit board. The 
inventive semiconductor device, as recited in claim 20 and with 
reference to Figures 1 and 2 of the application, includes: 

a substrate 11a having a mam surface and a back surface, 
the back surface having a central area, an intermediate 
area surrounding the central area, and a peripheral area 
;U r r c unding the interm.ediat e area; 

a semiconductor chip disposed on the main surface; 

a first bumf- unit 13 disposed in the central area of the 

back surface; and 

a second bump unit 14 disposed in the peripheral area of 
one back surface. 
The firs f bump uni t located in Che centra; area of the 
suostrate 11a includes a piurality of bumps that are spaced a 



heat from the 
the device is 
he second bump 

unit includes a plurality of bumps that are spaced a second 
distance apart from each other, the second distance being greater 
than the first distance between the bumps in first burnt' unit, a net 
the second bump unit transmits signals to and from the 
semiconductor device to the printed circuit board to whicn it is 
mounted (see, for example, page 4, lines 21-16). In the first 
bump unit, bumps are sp>ace j d close together to achieve: an improveo 
coef f i c i.ent of thermal o induct i vit y between t he semicondu etc r 
cievice and the surface on whim it is mounted (see, for example, 
paue 0, lines 10-22). Eecause the first unit of bumps carry no 
electrical signals, there is nc stnoern that solder bridges may 
form between the closely spacer bumps of the first bump unit when 
the bumps are ref lowed during the process of surface 1 mounting the 
semi conduct c»r device. On the other hand, the bumps of the second 
hump* unit: carry signals to and from the semiconductor device and 
are spaced further apart; than these in the first bump unit so 
that, short-circuits caused by solder bridges between the bumps of 
the- second bump> unit, formed during the mounting process, will, 
not occur (see, for example, p>a ge 0, lines 10-15). For example, 
the diameter of the radiation oumps 13 and connection bump^s 14 is 
0. 7 0 mm, the distance between the radiation bumps 13 is 1.00 mm 
and the distance between the connection oumps is 1.0" mm \ page 0 , 
lines 2 j-Zo > . Preferably, t he plurality of bumps included ; n 'doe 
tirst bump unit ana the s- con i ; u:tp unit are spherical in shape. 
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nver^ticn as jlainei, the se,:c,iei distance 
; i . e . , the distance between the connect ion bumps 14; is iess than 
a third distance between the central ^rea and the peripheral area 
on the back surface of the substrate 11a. In other words, as 
recited in claim 22, the width or the intermediate area between 
the central area and the; peripne^r al area, is greater than trie 
sec on :1 di s t ance . 

To assure an adequate number individual signal connection.? 
for the semiconductor device, the pluraLity of bumps included in 
the second tump unit is preferably greater in quantity than the 
plurality of bumps included in tne first bump unit -see, for 
example, page 4, lines 21-26). 

en another aspect of the invention, as recited in claims 26 
and 28, and with reference to Figures 3 and 4 of the application, 
the piurality o f connection bumps 14 are spaced at a distance 
sufficient to assure that when teat treatment is applied causing 
the bumps of the first and second bump units to melt, one- 
connect io:o bumps 14 remain apart frc'm each other and make 
individual connections to the connection pads 22 on the- printed 
circuit board 20 (see, for example, page 5, lines 2 0-12) . On tne 
other hand, the radiation bumps 11 are sufficiently close to each 
other that upon application o>f tne heat, treatment to tne device, 
they melt and become fused to eacn other as a unitary body 30 in 
oonta?: with the radiation pads 11 on the printed circuit boaroi 
2 0 ( see, for example, page 2, lines 16-22'. As recited in claims 
2 7 and 2 0, the bumps of the first and sec oriel sump units are 
preferably formed or solder ..see, ror example, pace 4, Lines 1 ' - 



VII. BRIEF DESCRIPTION OF THE REFERENCES 

The Barrow patent describes a ball grid array (BGA) 
integrated circuit package that nas an outer two-dimensional 
arrfiy of solder balls and a center two-dimensional array of 
solder balls located on the bottom surface of the package 
subo trace. The solder balls are typically ref lowed to mount tne 
package: to a printed circuit board. Mounted on the opposite 
surface of the substrate is an integrated circuit that. is 
eLectri.cally ooupled to the solder balls by internal routing 
within the package. The outer array of solder balls is Located 
out s i de the profile of the integrated circuit to reduce solder- 
s-tresses induced by differential thermal expansion between the 
integrated oirouic ind a substrate. The center solder balls are 
typically routeol directly to ground and power pads of the peonage* 
to provide a diree-c electrLeal and thermal path from the 
integrated circuit to the printed circuit board. 

The Ihakamura patent describes a semiconductor device 
mano; f accure el as a ball grid array (BGA) wherein shorting between 
a power supply terminal and a ground terminal in the array is 
prevented by interposing at least one solder ball functioning as 
a signal electrode between a solder ball functioning as a p. . wo r 
supp>ly electrode and a solder ball functioning as a ground 
electroK.de on the mounting surface of the package . 

The Katchmar patent describes a surfaee mount area-array 
integrated eireuit caooaae oonsiscmg or a substrate, a 




semi cond _ic t o r die electrically and mechanically connected to the 
too surf ace of package substrate, an area-array of conductive 
suriaoe mount terminations 'e.g., solder balls) electrically and 
mechanically connected to the bottom of the package substrate and 
at least one adhesive mass. The adhesive mass is located on the 
bottom of the package substrate and replaces the conductive 
terminations in the area where the joint strain energy density is 
calculated to be the greatest. When mounted on a substrate, the 
adhesive mass adheres the package to substrate, achieving 
i ncreased mechanical and electrical rel iabi li t y . 



VIII. THE REJECTION 

In the final Official Acticn dated June 2o, 2001, from which 
this Appeal is taken, claims 20, 22 and 24-29 stand rejected as 
oovicus over Barrow, U.S. Patent No. 5,0 94,410, in view of 
Naknmura, U.S. Patent No. 6,225,702, and Katchmar, U.S. Patent No. 
c, 134, "82. Further, claim 28 stands rejected under 35 U.3.C. 
§112, second paragraph, as indefinite for failing to particularly 
pcint out and distinct. lay claim the subject matter which applicant, 
regards as the invention. 

IX. GROUPING OF CLAIMS 

The intention is defined within groupings of claims ;i) 21, 
2 2 and 2 4-25, (ii: 2 6-2 1 , and (iii) 28-22. Claims 22 and 24-15 
stand or fail with their base claim 2 5, claim 2 1 stands or falls 
with its base claim 26, and claim 2 9 stands or fails with its case 
claim 28. d cms 2t, 26 an J 28 each recite features that, form an 




in- i • g . • o . « e n t r ■ a s i s for alio w a : \ c e . 

X. ARGUMENT 

Appellants respectfully traverse the rejections based on the 
pi'ior art applied aqainst the claims now pending on appeal. As 
di scussed beLow, it is respectfully submitted that t ne Examiner 
has not: met the Irurden of proof in establishing that the appealed 
claims are obvious. It is further respectfully submitted that the 
rejections fill to provide the required factual basis or even a 
reasonable rational for the rejections, and fails to apply art. 
that teaches on suggests the claimed invention. 
1 . THE FXAMIK FF H AS FAILED TO ESTABLISH A PR IMA FAC IE CASE 

The initial burden :;f establishing a basis fen: denying 
patentability to a claimed invention rests upon the examiner. I_n 
re___Fine, 6<5 F.Sd 1 CP 1 , I dSP02:i lo9>l (Fed. Cir. l-88i; I n re 

Thonpn, F.Sd 5 95, 22": JSPQ 964 ■Fed. Cir. 1935); In re 

Piaseeki, 745 F.2d 146:, 22 Y US?C 765 (Fed. Cir. 1984). 

In rejecting claims under 5 5 5 . S . C . 103, it is incumbent upon 
the Examiner t^ establish a factual basis t: :> support the legal 

cone 1 us ion o f obvio usness . .3 tynaOjob lex^ 1 n c . v . Aero guip Co>ro . , 

7 1 3 F . 2 d 15 3 1, 2 18 dS PQ 5d ( Fed . Cir. 198 5 ) ; In re Warner , : 7 - 
F.5d 1011, 154 USPC 175 ;c:CPA 1965). It a Lso is incumbent upon 
tne Examiner to> provide a oasis in oast a.nj/or cogent technical 
reasoning to support the ocnslusion t.ba: one having ordinary skill 
in the art :ouli nave been motivated to combine references to 

arrive at a claimed invent i c n . F n irc y a 1^___ I nc. v . R udk in-Wi lo y 

: : r . , F.Sd 1544 , 5 >2SPQ2d 1 4 84 -..Fed. Cir. . In so 




doing, the Examiner is required to make the tactual det ermine 1 1 trie 

s e t rort n i n G ra hamjn J ; jan ._2e e r e Co. o f Fa ns as _j PL tv , ?d ^ 7 . S . 1 , 

14 6 a' S F Q 459 {1966), an i t o pro v r d e a r a a s o n w 1": y :me h a v i n a 
ordinary skill in the are would have been led to modify the: prior 
Lirt. reference 1 to arrive at the claimed invention. As hi an d 0 i 1 , 

Igpu v. Delta Resins & Re fra ct:-: r res , Inc. , 7 7 6 F . id 2 81, 2 I 7 PC Pp 

657 ( Fed . Cir. 1 935). Such a reason must stem from some teach in ::, 
sug gest ion or inference i n the r r i : r art as a whc le oi know 1 eai it"- 
■genera 1 ly available a a ane having ordinary skill in the art. 
;j_n_ i recta _1_,_ _ Iric^_ v. Rud kin - Wiley , r 3 7 F . 2d 1644, 5 US PQ2 ci 1 4 3 4 i Real . 

tar. 1 8 3 ) ; Ashland Oil , Inc. v. Celta Re sins a Fas tr act : ri es, 

Inc. , ^16 F.d 281, 227 gsFQ ey> Red. Cir. 1 935); ACS_ JP-spuJc^l 
Systems, Inc. v. Montefiore Hospital, 7:2 F . 2d 1 5 72 , 22 1 USEO -2 a 
• Fed. 7 i r . 1^84); In re Com aker, 722 F.2d a89, 217 FSPQ 1 (Red. 
Cir. 13:-:: . Inherency raauires certainty, net speculation. J_n__re 
Pi } .caor 1 ' , 9 R . : r .1 153 1, 28 r lSI : Q2a 1 ••• 5 : ;Red. Cir. L99j); Tn _re 
P5i_na , 101 F . 1 d 132 4 , 2 :1 P S ?Q : 1 6 > Fe d . 3 i r . 196 6 ) ; W_, 
Associates, Inc. v. Garlock, Inc. , 721 R.2d 1349, 22 ) USPQ it? 
(Fed. Cir. 1985' ; In re Pel rich, 6-6 R.2i 5" 8, 212 USPp 323 olCPA 

1951!; In rc:_WiJ L dirig, 335 R.2d t31, 1 9C' USPQ 59 (CCPA 1 976). 

Objective evidence must be relied apart ta defeat the patentability 
of the claimed invention. Ex e^_N<rtcae, 11 USPQCd 1222 ( BPAI 

193c ). Ceaahing iway frain the claimed invention by the prior art. 
is a per se demon st rat ton of: lack af prima facie obviousness. i_u 
re Da w Ch em ical Co . , 8 J" R.2,1 4 69, 5 7 2 PI 2d 152 9 (Fed. Cir. 1988), 
In re Fine, 3 3 7 F.2d lO'-l, 5 CSPQSd 159c ;Fed. Car. i?$?) f I n re 
Nielsen , 8 1c F.2a 15 6", 2 7 S Food 152 a .Fed. Car. 153'": 



Claims 
Barrow, a . . 
Patent :ic. 

discussed below, it is respectfully submitted that the Examiner 
has not met the our den of proof in establishing the obviousness 
of the appealed claims. 

The Examiner relies on Harrow for a teaching of most of the 
features oi the semiconductor device claimed in the present, 
application. Specifically, the Examiner points to Figures 1-5 of 
Barrow as disclosing a semiconductor device comprising: a 
substrate 12 having a m.am surface 14 and a back surface 16, 
wherein the back surface 16 has a central area 38, an 
intermediate area 1 . surrounding the central area 38, and a 
peripheral. area it surrounding the intermediate area 42; a 
semiconductor chip 18 lorried on the main surface; a first bump 
unit fe-rmed of solder located in the central area of the back 
surface, wherein trie first bump unit radiates heat from the 
semiconductor device (abstract, lines 12-15); a second bump- unit 
fcrmeo of solder located in the peripheral area of the baco 
surface;, wherein the second bump unit transmits signals (column 
3, lines t--7), wherein the 2nd bump) unit is greater in quantity 
of solder balls than the first bump unit, and the solder balls 
are spherical in shape. 

The Examiner acknowledges , however, that Barrow does n:l. 
teach a second distance between signal bumps being greater t nan a 
rirst distance between heao t. runs f o n i nq bumps, the second 
distance bemq less than a third d 1st arise between ohe central 





.heat transfer ring) area ana the peripheral (signal 1 area; or the 
requirement teat a distance between solder sells in the first 
hump [ sent rai -heat transferring; unit oe small, enough to allow 
the solder balls to melt and ruse tc eaoh other, creating a 
uni tary r e iy . 

To overcome the above-acknowledged defects in Barrow, tne 
Examiner argues that it, is inherent when making a heat transfer- 
path made' of solder bells to loo-ate them as close as possifcLe, up 
to a solid layer of solder, in order to make the heat transfer 
path more efficient. But this argument is inconsistent with the 
teachings of P-arrcw. Barrow fails to disclose that, the solder 
balls in the central area are any closer together than in the 
peripheral area, cr otherwise make any distinction between the 
spacing :f the solder balls in the different areas on the back of 
the surosorate. In Barrow, while the center solder balls are used 
to improve thermal, conductivity by p r ; vidir. ;j a direct thermal 
path from *:he integrated circuit to :he printed circuit t-oard, 
they als: serve as direct connections from the integrated circuit 
to the power and ground busses in the circuit board (Barrow 
column 3, limes 7 -15). Thus, it i.s impc rtant to keep the solder 
talis in the central area of Barioow as far apart as these in the 
peripheral area, so as to avoid solder bridges that could short 
circuit the power and ground busses when tne solder balls are 
ref lowed to form a bond between tne semiconductor device and the 
printed circuit board. The Examiner fails to provide: any 
explanation o! how the solder balls in the central of Barrow 
could ;oe tov-;i closer together without seriously compromising 



their function as individual conductors for connecting the ground 
and power busses to the integrated tircuit. 

The Examiner points to Nakamura as disclos irog a way to 
prevent shorting between a power supply and around terminal rn a 
bail grid array senior ndu :to r device (Figures 1-7) by increasing 
the distance between solder balls (column 4, lines 12-12). The 1 
text referenced by tine Examiner refers to figures ^-b in wnisn 
further isolation between power supply arid jround terminals is 
achieved by removing some of the signal-carrying solder balls 
between therr. (compare figure 5 to fijure 4;. However, it. is 
respectfully submitted that Nakamura rails t :■ teach or suggest 
sent re-. I and peripheral areas in which the spacing between .solder 
oalls is different, or that the spacing between solder balls in 
the peripheral area is less than the distance between the 
peripheral area and the central area, is required by independent 
si aims 20, 2 6 ,r; i 28. 

The principal teaching of Nakirr.ura is that shorting between 
power supply and greuand terminals in the grid array can be 
a vo i de d by into r p» o s :rc siona.L-car r y i n g sol de r oa 1 1 s bo t we e n z ho s e 
connected to the p ow- r supply and ground buses i Nakamura co'lumn 
1, lines ii-la). The Examiner fails to adequately explain how 
the teaching of Na<anura would be applied to: the invention in 
Barrow. Earr::w disclc-ses that the array of solder balls in the 
pecip-heral area is so>upled to the signal lines of the integrats-ei 
circuit, while the array in the central area is couples to the 
ground buses and power bus of the suostrate .Barrow column 3, 
lines 6- :r ": . Hence, the technique taught by Nakamura is not 



applicable to the peripheral area of 3arrow in wh ; en there are no 
power supply and ground connections. hor would daromura seem 
applicaole to the central area of Barrow, which dees not have any 
siqnal connections. Nakamura teaches no o from the spacing o t" 
odder It ii 1 1 3 closely together in the central area of Barrow to 
avoid snorting or the power supply and so and connections, rather 
than spa cinq them closely together to improve thermal 
conductivity between the integrated circuit and the surface :o 
which it is mounted. Moreover, it is respectfully submitted that. 
Nakamura entirely fails to teach or suggest solder ball spacing 
as a consideration in controlling the temperature of the 
i nr. eg rated circui t . 

The Fxanoner points tc> Katchmar as discbosing a way to 
create an efficient thermal conductive path in a tall grid array 
semic-nduot -or device (Figures 1-6), by placing solcer balls in 
elc-ser proximity toe each other' (Figures 5-6) or by creating a 
unitary lo-dy 26 (Figure 1 and column 7, iines 35-52). What the 
figures and text referenced ley the Examiner disclose is the use 
of closely-spaced solder bails 40 under the profile of the 
semiconductor device .18 in ore embodiment, to a reduce stress on 
one solder hails 24 at the periphery of One semiconductor package 
chat provide- electrical connections to the semiconductor device. 

toliKe 5 arrow, Katchmar does not disclose that any of the 
central solder balls are used for electrical connections. 
Rather, rat doer discusses s ; lue r balls in the central area only 
in the context of reducing -tress and providing a thermal, path 
between r he semiconductor device and the minted circuit, board 




(Katchmar column d, lines .i 3 - 3 9 ; . The Examiner fails to provide 
any explanation of how this teaching of Katchmar might be 
combined with Barrow so as to preserve the independent power 
supply and ground connections that are in the central area of 
Barrow. As noted earlier, bringing the solder bails closer 
together increases the likelihood of creating short circuits 
between the power supply and ground connections in the central 
a tea o : Ban o-w . 

As noted above, the Examiner acknowledges that Barrow fails 
to- teach the requirement, appearing in each of independent claims 
20, in and 28, that the distance between solder bumps in the 
peripho-ral region (i.e., tne seoond distance) oe less than a 
third distance between the central (heat transferring) area and 
tne peripheral (signal; area. The Examiner asserts that it woul.o 
nave been ohvhous to one having ordinary skil.i in the art at the 
time the invention was made to> maoe the second distance less than 
the third distance since it has teen held that, where the general 
conditions of a claim are disclosed in the prio-r art, discovering 
the optimum., cr workable ranges involves only rooatme skill in tne 
a r t . 

The applicant disagrees with the dsserticn that the claimed 
relationship between the second distance and the third oiistanoc 
is me roily the discovery of " the cptimum or workable ranges" thai 
involve "cow/ routine skill in tne art" that, would render the 
claims obvious to one of ordinary skill. Rather, such features 
clearly patentable distinguished he independent claims over the 
teachings of the applied art references. Specifically, Barrow 



discloses central and peripheral areas of solder bumps (see 
Figures 4-5), but does not disclose any requirement regarding the 
distance between then. Rather, the only general lin it at ion Is 
that the; outer array of solder bails be located outside the 
dimensional profile 1 of the integrated circuit o: reduce stress 
induce d by differential o n e r ma 1 ex p a n s i : > n b e t w e e n i n t e g r a t e < d 
circuit, and t.he substrate (Barrow column 1, lines 6 1-61). In 
Nakamura, no distinction is made between a central irea and a 
peripheral area and hence, Nakamura does root discuss at all, any 
requirement regarding a distance between a central area and a 
peripheral area, and the relationsnip of that -distance to the 
spacing between solder bumps in the peripheral area. P'ato:hmar 
Oil sc> Lacks any clearly distinguishable central area and 
peripheral are?a, an;; fails mo disclose any limitations regarding 
the spacing of the area containing the conductive surface mount 
terminations 24 from the adhesive? mass 26 or central solder bumps 
40 (batchmar Figures 4-6). Thus, contrary to the Examiner's 
assertions, the ape Lied t rio:-r art references lack any disclosure 
O'f a general lim.itation regarding the distance between central 
and peripheral areas :>f trie semiconductor mounting package*. 

i. THE AFFI.IEE REFERENCES FAIL TO SUGGEST THE CLAIMED INVENT ION 



In determining obviousness, the inquiry is not whether eacn 
element existed in the prior art, but whether the prmor art made 
obvicus the invention as a whole f o r which patentability is 

claimed. H ar tness Int ' L , In c. _y ._ _ S impl i ma t i c En q ' g Co , ? 1 0 E . 2 d 

1100, 2 USP^Cd 1S26 [ Fed. Cir . . It is impermissible to pick 



it as will 
:^ther carts 



and choose from any one reference only so mucn : 
support a given pes it ion, to one exciosion or 
necessary to the full appreciation of what such reference fairly 
suggests to one of ordinary skill in the art. In re We sslau, 323 
F.2d 238, M7 USP'i 391 'CCPA 1951). Piecemeal reconstruction of 
prior art patents is improper, I n re Kamm, 4:1 F.2d 10f2, 172 USPQ 
2 9f ollPA l:'72t. The Examiner mast give adequate consideration ts 
the particular problems arid solution addressed by the claimed 

i nvent i on . Northe rn Telecom, Inc. v. eat ap sun t Corp. , 908 F . 2d 

931, 15 USPQPa 1321 (Fed. Sir. 1990); I n re Ro-therme.1, 276 F.2d 
?93, 129 USPQ :28 .'CCFA 1 30 0) . 

Trie; fact, tnat tne prior art could be modified so as to result 
in the comoination defined by t.he claims does root make the 
modification obvious unless the prior art suggests oho- 
oiesi rac< i lit y of the modification. In r e Pernios ki, 796 F.2d 430, 
2:0 USFQ 313 (Fed. Sir. L930. The test is von it tne combines! 
K ea chinas v;oul:i have suggeste d to those of c rdi nary ski 1] in the 
art. In re K elle r, 64 2 F.2d 413, 203 USPQ 817 (CCPA 1931). 
Simplicity and hindsigh r are not. proper criteria for- resolvinu 

oiov iousness, In re _Wsu:no_r, sujyroi . The p rope r u: p r ; 3 oh to the 

issue of obviousness .is whether the hypo t net Lc ^1 person of 
ordinary skill in the art, familiar with the references, would 
nave found it obvious to make a structure corresponding to what is 
claimed. In re Kell er, 642 F.2d 413, 20 3 USPQ 8"H (CCPA 1-^1^ ; In 
re Se maker, 7 J 2 F.ld 96 9, 2 1^ USPQ 1 { Fed. Cir . 1 98 :^ . Hindsight 
i - v. :ooo.:ss after the invention has been made is net the test. In 
re Car ro ll, c01 Fid 1 184 , 202 USPQ h''l ,CCPA 19~9; . The 
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reference, viewed by itself and not in retrospect, must suggest 
doing what applicant has done. In re Shaffer, 229 F2d 476, 10? 

UCPQ 32 6 (CCr'A 195 o) ; In re Sko l.l, 52 F2d 1392, 187 CSPC 4?1 

f - "CPA 1975) . 

Ihe issue is not whether it is within the skill of the 
artisan too make the proposed modification but, rather, whether a 
person of ordinary skill in the art, upon consideration of the 
references, would have f ouna ot otvious to d : > so The fact that 
the prit-r art could be modified so as to result in the combination 
defined by the claims would not have made the modification obvious 
unless the prior art suggests the desirability :f the 
modi f icat ion. 2ee In re Gordon, n zl F . 1 oOO, 221 USPj 1125 (Fed. 
Cir. 1 9-r 4 J , In re be rnns k o , 706 F.ii 458, 250 t7?C 313 ( Fed . Giro 

I'Oo), In r e Ke l ler , siipta. 7ee pu_ j e 2as_<c wskd, F2d., 1C C3?C2oi 

le97 ;CAFC l ,;, B9o References are; net p;reperiy ccmbin -able or 
me oil f i slide- rf their intended purpose or function is destroyed t>y 
tae combina ti en or m:dif i cation. See Ln re_2 :>p n:boi, s ujo ra . 

Obviousness does not require absolute puedict ability but a 
reasonable expect, at i en of success is necessary. In re Clinton, 227 
F.2d 122b, Ide USPt. •: >- c . ( "TEA 1976), Amqer:, Inc. v. Chuaai 
rharmaceut ical Co. Ltd., 707 f . 2d 1200, 18 CSPCCa 1116 y Fe i . Cir. 
reel). A p-rior art suggestion for virtually endless 

experimeroatijn is net a case of prima facte obviousness. In re 
Dow Chemical Co., 82 7 F.2d 46 ?, 5 CSPjCd 1727 ;F-;cl. fir. 1 9 3 9 > 

With respect to- claims 20, 22 and 24-29 the Examiner asserts 
that it would have been obvious to one having ordinary soill in 



distance between signal camps begone gr-ater than a first distance 
between heat transferring bumps ana big enough to prevent a 
snorting during mstaliation as is dorr- by Nakamura , and to ma ke 
r.ne first distance between solder balls in th- j first units small, 
enough to allow the s elder balls to melt and to fuse to each other 
creating a unitary body as is shown en Katchnar in the device oy 
Be r row in order toe enhance tree dissipation of heat. 

As noted above, tine Examiner acknoweieciges that: Barrow 
does not teaen a second distance between signal bumps being 
greater than a first distance between heat transferring bumps, 
the secoond distance being less t.oan a third distance between the 
central (heat transferring) area ana the peripheral (signal) 
area; or the requirement tnat a :li stance between so Icier balls in 
the first bump (central-heat transferring) unit be small enough 
to allow the solder bails to melt and tuse to each other creating 
a unitary body. 

Ot is respectfully submitted that one cf ordinary skill in 
the art would not be motivated to combine Barrow and Nakamura as 
proposed by the Examiner. The principal teaching of Nakamura, as 
ear lier noted, is the interposing of signal bumps between power 
supply and ground nunps to avoid direct short circuits between 
the tatter. However, in Barrow, all of the signal bumps are in 
the peripheral area while all o : power supply and ground bumps 
are in the :entral area (Barrow column 0, lines 6-9) . Applying 
the teaching of Nakamura to 3arrow might be accomplished by 



niovino the power supply and ground connections t o the per iphe roa 
area, but this could not be done without destroying some of th 





r: u r p o s e s a u J b enetits 



j i. 



the Barrow c :n r igurat ion, 



1 owe r i no r . he self -inducta n :e 



and 



r e dncmg 



sv; item nq 



i n 0 a rare j car c a it ■. Ba r r 



column 



lines i 3-15; . 



further respect fur ly a a : : 



tteel that one 



of orai nary 



skill in the art would not be motivated to combine Barrow, 
Naoamura and Katchmar, as proposer:! oy the Examiner . N'akamura, 
like Barrow, discloses a uniform distance retween solder bumps in 
all areas of the array, and hence would ne>t suqojest to one 
skilled in the art to reduce the spacing between trie solder bumps 
in the (central area. In this regard, the Examiner relies oa 
Katchmar. But although Katchmar, as noted above, does discuss 
moving the solder bumps in the central area closer together, it 
clc^s not readily suggest a amoina c. ion with Barrow, because it 
conflicts with Barrow's requirement for normal spacing in the 
central aiaaa to accommodate power supply and grourul zonneeti o ns . 

Claims 26 and 28 specifically require that the bumps c 1 the 
first bump unit are sufficiently close to each other that upon 
application of the heat treatment to the device, the bumps of the 
first tump unit fuse into a unitary body. Although Katonmar 
oiiseboses in Figure b the use of solder balls arranged in elisor 
proximity to each other unaer the die IS, it is respectfully 
submit tori that ?;atchmar fails to teach or suggest that these 
solder balls are melted a no fused together during heat t reatmerit 
as claims 16 and 28 reqaire. Rather, what Katchmar does disclose 
is the use of a solder mass 16 ..Katchmar Figure 1 4i that bonds 
d u r : the r e : 1 c w process to o o t n t h e s o 1 a eratie pad 32 o n t h e 
io o : t_ o m s u r : a c e I ^ at + h e p a a k a a e s u b s t r a t e 12 and t n e s o ■ 1 d e r a b 1 e 




pad 34 on the tcp surface 30 of the substrate 28. Hence, it is 
respectfully submitted that claims 26 and 28 independently 
distinguish ever the applied art refererees, whether taken 
individually or' in combination. 

It is respectfully submitted that the Examiner has, in 
hindsight, combined elements found in the prior art without 
remonstrating, as required, that a person of ordinary skill in 
trie art, upon consideration of the references, wouloi have found 
it obvious to go so in the mariner defined by th-> claims of the 
p resent invent i on . 

;■. THE C LAI MS Ac AMEN DEI D AP.E NO T IN DEF INI TE 

After a final rejection or ether final action, amendments 
may be made cancelling claims or complying with any requirement 
of form expressly set forth the previous -office action. 
Amendments presenting rejected claims in better form. for 
tons ider at i ooi on appeal may be admitted. 37 C.E.Pc dl.lloda). 

Claim 28 stands rejected under 35 U.S.C. 2 j 1 2 , second 
paragraph, as being indefinite for f. filing to particularly point, 
out and distinctly claim the subject matter whi oh applicant, 
regards as the invention. Specifically, the Examiner asserts the 
olaim comprises sent r a d i ct or y requirements. The Examiner point, 
out that; in lines I * - ] 4 it is written that "...upon application 
o>f heat treatment to the device causing the bumps of the first 
ana second bump units to melt, the bumps of the first bump unit 
remarn apart from each other...", while in lines 16—13 it. is 
written "...wherein the bumps of the first bump unit are 



» - ■ • 



sufficiently close to each other that upon application of the 
heat treatment to the device, the bumps of the first bump unit 
ruse int.o a unitary body." 

It is clear from the specification of trie present, 
app 1. icat ion that, the guece-d language from lines 13-14 should read 
" . . . upon application of heat treatment to the device causing the 
bumps on the first and second burnt: units to melt, the bumps of 
the second bump unit remain apart from each other..." As Maim 
2.3 recites in lines ^-10, "... a second bump unit formed in the 
peripheral area of the rack surfaoe for transmitting signals..." 

And as disclosed in tne specification at j:age 5, lines 13-1 j 
"... the connection solder bumps 14 are ^ oca ted with a 
predetermined pitch or distance s: that the adjacent connection 
bumps 14 should root, join each otner by the heat treatment ... M It 
is clear that the bumps of the seoornd bump ur.it recited in o 1 a i m 
2'r correspond to the eonr.ecticn soi uer bumps 14 disclosed in the 
specification and, acc : r iingl y , it is the tumps of the seooncl 
bump unit that should not join eaon other as a result of the heat 
treatment . 

To correct the 1 anguage of claim 28 so that it agrees with 
the disclosure in the? specif icat i : n, an amendment is submitted 
with this Appeal Free: pursuant t: :7 C.F.R. y 1 . 115. Inasmuch as 
the amendment presents claim. 18 in a better form for 
consideration on appeal, it: is respectfully submitted that, any 
section 112, second paragraph, rejection should be withdrawn and 
the amendment submitted herewith should be admitted. 



CONCLUSION 

It is respectfully submitted that; one Kxaminer has <:' i > railed 
to establish a prima racie case for the rejection, • 1 -i ) railed to 
apply art v/hrch teaches or suggests, the claimed invention, and 
;ii 1) nas applied art on a manner inconsistent with its teachings. 

Thus, it is respectfully submottec that the rejection of 
olaims 20, 22 and 24-2? as obvious over Barrow, U.S. Patent No. 
: , 8 94 , 4 10 , in view of Nakamura, U.S. Patent No. 6,225,^12, and 
oaccnmar, U.S. Patent No. 6, 194 , 732, anoi the rejection of ciaim 23 
under 33 U.S.C. §112, second paragraph, as indefinite, are 
improper . 

In summary, it is submitted tnat the applied art does not. 
provide any teaching, or suggestion wir.con its teachings, which 
would lead t.o the features or advantages oi the instant invention, 
and that the appealed claims patentable/ derone over the art. 

Trie rejection of claims 20, 22 an:l 24-2° under 32 U.S.C. 
■§10? (a i, and of claim 28 under 35 USC §112, second paragraph, are 
in error and reversal is clearly in crier and is courteously 
sol 1 cited. 

F .espect f uo 1 v oioroi. oed, 

C-a t e : Novemb er 2 6, 2 0 01 Phillip 3 . Avro. ch 

F.eg i st. r at oor. Mo . 4 6 , 0 7 ■:■ 
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A£PyINL IX 
C LAIM S CI J AP PEAL 

20. A semiconductor device, comprising: 

a substrate having a mam surface and a back surface, 
wherein said bask surface has a central area, an 
intermediate: area surrounding said central area and a peripheral 
area surrounding said intermediate area; 

a semiconductor snip disposed on said main surface; 

a first, bump unit disposed it said central area of said back 
surface , 

wherein said first bump unit includes a plurality of 
bumps that are disposed a first distance apart from earn other, 
and 

wherein said first bump unit radiates neat from said 
semi conduced r device ; a no 

a second bump unit formed in said peripheral area of said 
back sur face , 

wnerein said second bump unit includes a plurality of 
bumps that are disposed a second distance apart from each other, 
said second distance rs greater- than said first distance, and 
said second distance rs less than a third distance between said 
(central area and said peripheral area, and 

wherein said second bump- unit transmits signals. 



^Ld The semiconductor device in accordance with Cla: 
wherein a width of sard intermedi ate area of saia back std 



en 



saia second discard. 




14. The semiconductor device in accordance with Claim "22 , 
chore in said plurality of bumps included in said second burnt) unit 
is greater in quantity than said plurality oi bumps included in 
s a i d fir s t o ump u n i t. . 

25. The send. :on iluctor device in accordance with Claim 24, 
wherein said plurality :»f bumps included in said first bump unit 
and said sec ana bump unit are spherical in shape. 

2 6. A eemiconduct ar cevi ce , romp r is ing : 

a substrate having a main surface and a back surface, the 
back surface having a central, area, an intermediate area 
surrounding the central area and a peripheral area surrounding 
t h e i n t e r me d i a t e are a ; 

a semiconductor ship disposed on the main surface; 

a first bump unit disposed in the central area of the back 
surface to radiate heat from the semiconductor device, the first 
bump unit including a plurality of bumps disposed a first 
distance .apart, from each ether; and 

a second bump unit formed in the peripheral area of the back 
surface for transmitting signals, the second ; ,mp unit including 
a plurality of bumps dispensed a second distance apart from each 
ether, the second distance being creator than the first distance 
and less than a third distance between the central area and the 
peripheral area, 



upon application of a heat treatment to the device, the bumps 
the first bump) unit melt so as to become connected and fuse t-. 
eaUi otner as a unitary body ^nd the bumps of the second oump 
unit melt an:l remain ap)art from eacn ether. 



27. The semiconductor devise according :o claim 26, wherein 
the bumps of the first anc second burnt* units are formed of 
solder. 



2 2 . A semieonduct or device, comprising: 

a substrate having a main surface and a back surface, the 
back surface having a central area, an intermediate area 
surrounding the central area and a peripheral area surrounding 
the in termed i a t e area ; 

a s em 1 c on duct c> r chip dispensed on the main surface; 

a first oump unit disposed in the central area of the back 
surface to radiate- heat from the semiconductor device, the first 
bump unit including a plurality of bumps disp>osed a first 
distance apart from each otner; and 

a second bump* unit, inorimed in the peripheral, area of the back 
surface for transmitting signals, the second bump unit including 
a plurality of bumps disposed a second distance apart from each 
other sufficient to assure that upon application of a heat 
treatment to the device causing the bumps of the first and second 
bump units to melt, the bumps of one' first bump; unit remain apart 
from each other, the second distance being greater than the first 
distance and less than a third distance between the central area 
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ana 



the peripheral ared, 



wherein the bumps 



r r r s 



close to each other that upon the application of the heat 
treatment to the device, the bumps of the rirst bump unit ruse 
into a unitary body. 

29. The semiconductor device according to claim 26, wherein 
the bumps of the first and second bump units are formed of 
solder . 



